Abortion is currently illegal in Iran except if a woman's life is in danger or in cases of severe fetal abnormality. As in other settings where abortion is severely restricted or illegal, reliable data on the incidence of the procedure is limited in Iran because of stigma and political sensitivity. As a result, the only two national studies documenting the incidence of abortion in Iran have relied on indirect methods. Using the indirect residual method and data from the 2000 Iran Demographic and Health Survey, Erfani and McQuillan estimated that Iranian women undergo 73,000 abortions annually.
Measures and Analyses
•Abortion levels. The abortions that married women reported were used to calculate three types of abortion measures: age-specific abortion rates (number of abortions per 1,000 woman-years in a five-year age group), the total abortion rate (number of abortions a woman is expected to have during her lifetime if current age-specific rates persist) and the annual general abortion rate (number of abortions annually per 1,000 women aged 15-49). These rates were computed for both the one-year and six-year periods preceding each survey. Because premarital and nonmarital pregnancies are extremely rare in Iran and the study sample is limited to married women, these calculations excluded months in which women were not married, and the rates reported in this article apply only to married women. The total number of abortions in Tehran was estimated by applying the general abortion rates for 2009 and 2014 to the number of married women aged 15-49, as reported in the 2006 and 2011 censuses, 7, 8 while adjusting for changes in the number of women and in women's mortality over the three-year period before the relevant TSF.
The proportion of known pregnancies ending in abortion was also computed, again for both the one-year and six-year periods preceding each survey. Because information on the timing of any miscarriages and stillbirths that women had experienced was not collected, "known pregnancies" refers only to those that ended in a birth or an abortion during the relevant time frame.
•Demographic and socioeconomic measures. Abortion incidence varies by the level of regional development 9, 10 and by women's demographic and socioeconomic characteristics, 11 which may influence abortion rates through their associations with fertility preferences, contraceptive use and the probability that a woman will choose to terminate an unintended pregnancy. 12 Thus, in this analysis, abortion levels were calculated according to 13 demographic and socioeconomic variables: age at abortion, number of live births, ideal number of children, desire for more children, years of schooling completed by respondents and their husbands, ethnicity of respondents and their husbands, women's employment status, importance of religion, income, residential district and migration status. Age was categorized as less than 20, 20-24, 25-29, 30-34 or 35 or older. Ethnicity was classified using four categories: Fars; Turk; Gilak and Mazanadarani; and Lur, Kurd or other. The religion measure indicated whether the respondent considered religion very important, somewhat important, or not very/not at all important in her life. Income, which was classified as low, medium or high, was measured indirectly according to the household's monthly expenditures. The variable indicating whether the respondent lived in a northern, central or southern district of Tehran was included because residents of northern districts are generally wealthier, have more years of education and have more liberal attitudes toward marriage, family formation and childbearing than do those of southern districts. 4, 5 Finally, the migration variable indicated whether the respondent was a migrant and, if so, had come from an urban area or a rural one.
•Abortion-related outcomes. In both surveys, women who had had an abortion reported the most important reason they had terminated their pregnancy and the type of contraceptive method, if any, they had been using at the time they became pregnant. The reasons for abortion were grouped into three broad categories: fertility-related, health-related and socioeconomic; contraceptive methods were classified as modern (vasectomy, IUD, pill or condoms) or traditional (withdrawal or rhythm). Analyses assessed trends in both measures. The 2014 TSF added a question about the type of contraceptive method women used right after their abortion, which allowed examination of contraceptive switching after abortion. Finally, the 2014 survey also added a series of questions that asked women about various aspects of their abortions, including the gestational age at abortion, the method and site of the procedure, the type of provider and the types of any complications that occurred.
Analyses of abortion characteristics were restricted to procedures done in the past six years, both to minimize bias from retrospective reporting and to minimize the probability of changes in women's characteristics between the time of the abortion and the time of the survey (though it is likely that some changes occurred). Abortion underreporting was assumed to be independent of women's characteristics.
RESULTS

Abortion Levels and Trends
In the 2009 survey, 244 married women of reproductive age reported having had at least one abortion in their lifetime; overall, these women had had a total of 311 abortions (Table 1 ). In the 2014 survey, 169 women reported having had a total of 195 abortions. The proportion of women who said they had had at least one abortion declined from 8.3% in 2009 to 5.6% in 2014.
About a fifth of women in each survey (19-20%) reported having had a miscarriage during their lifetime, while 1% of respondents in 2014 had had at least one stillbirth. Relatively small proportions of women (<5%) had had more than one abortion, miscarriage or stillbirth.
The average age at abortion was nearly identical in 2009 and 2014 (about 33), and median ages were only slightly different from the means ( Table 2 ). The estimated agespecific abortion rates for the year preceding the 2009 survey showed an inverted U-shaped pattern: The abortion rate was highest among women aged 30-34 (12 per 1,000) and lowest among teenagers and women aged 40 or older. In 2014, the rates showed a bimodal distribution, reaching peaks among women aged 20-24 (10.6 per 1,000) and 35-39 (11.7 per 1,000); fertility rates in these two age-groups were low relative to those of their counterparts aged 25-34 ( Figure 1 ). Among women younger than 25, the rate of abortion increased sharply, from 3.8 to 10.6 per 1,000, between 2009 and 2014 ( Table 2 ). The corresponding proportions for abortions in the six-year period prior to the surveys are slightly lower (7.3 and 6.6 per 100 known pregnancies, respectively).
Abortion Variations by Women's Characteristics
The percentage of known pregnancies ending in abortion and the annual abortion rate often varied substantially according to women's demographic characteristics ( Table  3) . The relationship between women's age at abortion and the percentage of pregnancies ending in abortion was U-shaped, such that the proportion was high among married teenagers (10%), declined to its lowest level among women aged 20-24 (4%), and then rose to its highest level among women aged 35 and older (12%). The pattern for abortion rates was somewhat similar; it was highest among the youngest respondents (16.1 per 1,000) and, after a sharp decline, had a secondary peak (6.7 per 1,000) among women aged 30-34 before declining again.
Abortion levels generally were inversely related to actual and ideal number of children. For example, the abortion rate declined as the number of previous live births rose, from 13 per 1,000 among women without such births to 1.1 per 1,000 among women with three or more births. However, the abortion rate among women who wanted no more children was slightly lower than that among women who wanted more children (4.4 vs. 5.9 per 1,000).
The proportion of known pregnancies ending in abortion and the abortion rate were positively associated with education level among both women and their husbands. The two measures also differed by employment status:
The proportion of pregnancies that ended in abortion was higher among employed than unemployed women (13% vs. 6%), as was the abortion rate (7.8 vs. 4.1 abortions per 1,000). Abortion incidence was inversely related to degree of religiosity; compared with women for whom religion was not very or not at all important in their life, those who said that religion was very important had a lower proportion of pregnancies ending in abortion (4% vs. 20%) and a lower abortion rate (2.9 vs. 14.2 per 1,000).
Abortion rates varied by ethnicity. Lurs and Kurds had the highest abortion rate (14.2 per 1,000) and percentage of pregnancies ending in abortion (13%), followed by Gilak and Mazandarani women (6.4 per 1,000 and 10%, respectively). The differences in rates by husband's ethnicity were smaller; women whose husband was Gilak or Mazandarani had the highest proportion of pregnancies ending in abortion (8%).
The proportion of known pregnancies ending in abortion was positively associated with household income, increasing from 5% among women with low income to 11% among the wealthiest women; the abortion rate was also highest among the latter group. Regional differences were evident as well; women in the northern districts had the highest abortion rate (5.8 per 1,000 women) and highest proportion of pregnancies ending in abortion (9%). Finally, analyses by migration status indicated that women who had moved to Tehran from another urban setting had the highest abortion rate (5.8 per 1,000) and proportion of pregnancies ending in abortion (8%); levels were lowest among women who had migrated from rural areas and intermediate among nonmigrants.
Reasons for Undergoing an Abortion
The reasons that women most frequently cited for having had an abortion in the past six years were fertility-relatedthe desire to limit, space or postpone childbearing. Such reasons were cited by 46% of women in 2009 and 64% of women in 2014 (Table 4 ). More specifically, limiting births was the most commonly given reason, in both 2009 (34%) and 2014 (53%). While the proportion of abortions obtained for limiting and spacing births increased between the two surveys, the proportion obtained to postpone childbearing decreased from 6% to 1%. These results are consistent with the pattern of age-specific abortion rates for the year prior to the 2014 survey (Table 2) ; the abortion rates were highest among women aged 35-39 (who are approaching their later reproductive years and may resort to abortion to limit childbearing) and those aged 20-24 (who are in the early stages of their reproductive lives and want to space births). The proportion of abortions in the past six years that had been performed for health-related reasons decreased from 32% in 2009 to 19% in 2014. The proportion of women who cited risk to maternal health as the main reason for their abortion was identical in the two surveys (8%), but the proportions of respondents in 2014 who cited risk to fetal health (9%) and bleeding during pregnancy (2%) were less than half of the proportions who had cited those reasons five years earlier (19% and 5%, respectively). Moreover, 17% of abortions in the six-year period before the 2014 survey were performed for socioeconomic reasons, such as economic difficulties (13%) and marital problems (4%); again, this was a decline from the level seen in 2009 (23%).
Contraceptive Use Before and After Abortion
In 2014, as in 2009, more than 80% of women who had had an abortion in the past six years had been using a modern or traditional method of contraception at the time of conception, suggesting that contraceptive failure, rather than nonuse, was the cause of the vast majority of pregnancies that were terminated (Table 5 ). While the proportion of abortion recipients who had been using condoms at the time of conception increased from 9% in 2009 to 15% in 2014, the proportions were essentially stable for other modern methods, as well as for withdrawal. Failure in the use of the latter accounted for nearly half of pregnancies terminated in the six years preceding the 2009 and 2014 surveys; together, failure in the use of the pill and condom accounted for about a quarter.
In 2014, 85% of women who had had an abortion in the past six years said they had used a contraceptive method right after the abortion, a slight increase from the proportion who had been using a method at the time of conception (81%). The proportion using condoms increased from 15% at the time of conception to 27% after the abortion, while the proportion using withdrawal declined from 48% to 37%. Of the women who had not been using a method at the time they became pregnant, 43% started using a modern method (mainly condoms) after their abortion (Table 6 ) and an identical proportion began using a traditional method (largely withdrawal). Among women who terminated pregnancies resulting from failure of a traditional method (mainly withdrawal), 19% did not use any method after obtaining the abortion, while 32% switched to a modern method, in most cases condoms. Finally, 75% of women who had been using a modern method at the time of conception continued using such a method after their abortion; switching from one modern method to another was common only among condom users, of whom 36% switched to the IUD or pills; 18% switched to withdrawal (not shown).
Characteristics of Abortions
At the time of the abortions reported in the six years prior to the 2014 survey, the mean gestational age was 5.0 weeks, and the median gestational age was 6.3 weeks (not shown). In 93% of cases, the gestational age was 12 weeks or less ( Table 7) . The most common methods of abortion were curettage and injection, each used in 36% of cases, followed by misoprostol (24%), which in most cases had been selfadministered by insertion into the vagina. The majority of abortions were performed at the woman's home (28%) or at the private office of a physician (28%) or midwife (24%). Abortions were most often performed by midwives (40%) or obstetricians (32%), though some were done by nonmedical providers (12%) or the woman herself (9%). About 43% of abortions obtained in the six years before the survey did not result in complications; in other cases, women reported bleeding (32%), menstrual disorder (13%), infection (12%) or other problems. Compared with abortions performed by physicians, those performed by midwives, nonmedical providers or the women themselves were more likely to result in bleeding, infection or depression (not shown).
DISCUSSION
Because abortiotn is illegal in Iran, reliable data on the incidence of the procedure are lacking. This analysis finds that the annual abortion rate in Tehran in the year preceding Nonetheless, the rates estimated in this study are low relative to the regional rates for Western Asia (where Iran is located); 12 this may be due to a variety of reasons, 6 including not only underreporting, but also levels of contraceptive use, fertility preferences and women's willingness to terminate unintended pregnancies, all of which are related to variations across countries in abortion rates. 13 In the 2014 TSF, 82% of married women reported using some method of family planning, and 48% were using a modern method. 5 Moreover, men's participation in family planning has evidently increased: Between 2009 and 2014, the prevalence of condom use rose from 16% to 21%, and the prevalence of withdrawal rose from 30% to 34%. Although withdrawal is generally considered less effective than other methods, it can be effective when emergency contraceptive pills are used as backup and spousal cooperation is high. In Tehran, a high proportion of withdrawal and condom users utilize emergency contraceptive pills; in the 2014 TSF, 20% of married women aged 15-49 reported having used emergency contraceptive pills to prevent pregnancy-a proportion greater than the highest proportion (12%) reported in any of the 45 countries included in a recent global analysis.
14 According to the 2014 TSF, Iranian women who use condoms or withdrawal are more likely than other contraceptive users to have experience with emergency contraception; 29% of condom users and 23% of withdrawal users reported having used emergency contraceptive pills. Moreover, Iranian women who rely on withdrawal tend to be more educated and wealthier than other women, and thus may receive greater spousal cooperation, facilitating the effective use of withdrawal. 5, 15 The effectiveness of withdrawal is contextspecific and may be much higher in some settings than in others; for example, Bradley and colleagues computed first-year contraceptive failure rates for 20 countries and estimated that failure rates for withdrawal ranged from only 3% in Indonesia to 22% in Armenia. 16 Furthermore, an analysis of pregnancy data from the 2009 TSF found that women who had been using a modern method at the time of conception were 4.6 times as likely as women who had been using withdrawal to consider the pregnancy unwanted, after adjustment for sociodemographic characteristics. 17 This finding likely is related to the fact that withdrawal users in Iran tend to be younger and have fewer children than do other contraceptive users, 5, 15 and thus might not be as inconvenienced by a birth as would users of modern methods, who likely have greater motivation to avoid childbearing. Consistent with this interpretation, 77% of women in Tehran who experienced withdrawal failure reported that the resulting birth was intended (32%) or mistimed (45%). 5 Together, high contraceptive prevalence, the increase in men's participation in family planning and the use of emergency contraceptive pills appear to be major contributors to the recent decline in the proportion of pregnancies in Tehran that are unwanted (from 10% in 2009 to 6% in 2014), 5 and hence to the low incidence of abortion.* 1 However, the latter may also be related to the combination of persistently low fertility and persistently high contraceptive prevalence. Marston and Cleland observed that in countries where the fertility rate decreased and remained stable at a low level, contraceptive prevalence rose while abortion rates declined. 18 Similarly, in Colombia and urban Mexico, the abortion rate declined as contraceptive use stabilized or increased. 19 Such a pattern is evident in Tehran, where the total fertility rate dropped to 1.3 children in 2000 and has remained stable, while contraceptive prevalence increased from 78% in 2000 to 82% in 2014. for 65% of the difference between the theoretical fertility rate (i.e., the rate that would occur if all women were married and none used contraceptives or had abortions) and the observed fertility rate in Tehran, whereas abortion incidence was responsible for only 3.5% of the difference. 1, 5 In the low-fertility context of Tehran, women's desire for small families can be actualized through contraception rather than abortion. 13 Results of the 2014 TSF revealed a U-shaped distribution in age-specific abortion rates, as well as in the relationship between women's age and the proportion of known pregnancies ending in abortion. A similar pattern has been documented for some countries in Western Europe and North America, 11 where abortion rates among adolescents are high because premarital pregnancies are common. In Tehran, the high proportion of pregnancies that are terminated among women in their later reproductive years can be attributed to an intention to limit childbearing, while the elevated proportion among married women younger than 20 may be due to pregnancies that took place outside of marriage or during the engagement period, which are not considered socially acceptable. These findings are consistent with women's citing fertility-related reasons for 64% of the abortions in the six years before the 2014 survey.
Abortion rates were inversely related to women's actual and ideal number of children, suggesting the use of abortion to control fertility. Some women appeared to have a strong desire to stay childless or to have only one child, consistent with recent evidence that 9% of childless married women younger than 36, as well as 7% of childless married women aged 15-49 and 46% of married women aged 15-49 with one child, want no or no more children in the future. 5, 20 Like past studies in Iran and elsewhere, 1, 21 this analysis found elevated abortion rates among women who were well educated, employed and not highly religious, perhaps in part because educated and employed young couples in Tehran have very low fertility intentions and fertility rates; they feel that childbearing will compete with their personal life, especially their employment and educational aspirations and leisure time. 20, 22 The abortion rate was higher among women who had migrated to Tehran from other urban areas than among those who had migrated from rural areas, perhaps in part because urban migrants tend to be better educated than rural ones and may be better able to adapt to the norms and culture of their destination. One of their adaptations likely would be to invest in the education of their children; to do so, they would limit their fertility by contraception or abortion, a scenario consistent with recent findings that migrants to Accra, Ghana, have an elevated risk of pregnancy but not live birth during the period after migration. 23 In agreement with past studies, 24, 25 results of the 2014 TSF indicate that four out of every five abortions in the past six years had been obtained for nonmedical reasons, and thus presumably had been performed illegally and clandestinely. The rapid rise in the prevalence of fertility-related reasons for abortion (mostly to limit births), along with the decline in the prevalence of socioeconomic reasons, indicate that abortion is most often done in Iran because of the desire for a small family rather than because of economic hardship or marital problems. A recent qualitative study found that many Iranian women fear unintended pregnancy and choose abortion because they feel they will be unable to fulfill parental commitments and responsibilities, fear social deprivations resulting from unintended pregnancy and subsequent childrearing, and consider a large family socially undesirable.
26
Although the great majority of pregnancies that were terminated occurred among users of withdrawal, condoms or pills, this may be more a reflection of widespread use of these contraceptive methods than of high contraceptive failure rates; however, such rates need to be measured in an independent study. Withdrawal is still the most commonly used contraceptive method in Iran. 19 Results of this study show that even after terminating pregnancies resulting from method failure, only one-fourth of withdrawal users switched to a modern method. Many women and couples prefer to use withdrawal because they fear the potential health and side effects of modern methods, and because they consider withdrawal a natural, convenient, cost-free and effective method. 15 Women who obtain abortions are at risk for severe complications if the procedure is done at an advanced gestational age in nonmedical facilities by untrained providers using nonstandard, unsafe methods. 27 Of the abortions women had had in the six years prior to the 2014 TSF, half had been obtained before six weeks' gestation, and 93% had been done in the first trimester. The risk of maternal death associated with such early terminations should be low. Moreover, consistent with a recent Iranian study, 28 two-thirds of abortions in this study were performed by injection (mostly using prostaglandin) or with pills; this shift from the use of curettage, which was the primary technique reported in an earlier study, 23 may be associated with declining pregnancy-related maternal mortality rates in Iran. 28 However, a substantial minority of the abortions reported in the current study were not performed in medical facilities, and often were done by unqualified providers, both of which elevate the risk and severity of complications. Indeed, the prevalence of such complications as bleeding and infection was elevated following abortions performed by untrained providers (midwives, nonmedical providers and women themselves). Unsafe abortions should be targeted by the Iranian Ministry of Health's newly developed reproductive health program.
Limitations and Conclusion
Although the findings reported in this study are likely the most reliable data on abortion in Iran, a survey-based abortion estimate is always prone to underreporting, because some women prefer not to disclose their abortions in face-to-face interviews, 3 even in countries where abortion is legal. 29 Thus, the low estimated prevalence of the procedure in the current study may be due, in part, to underreporting. In addition, random variation in the samples of the two surveys may have contributed to differences in abortion rates.
The study findings may provide a better understanding of the context of abortion in Tehran, and of the subgroups of women who may benefit from interventions to prevent unwanted pregnancies and reduce the need for abortion. Currently, a new reproductive health program is being developed in response to the recent pronatalist population policies described by Iran's Supreme Leader; 30 this program will replace the recently discontinued population control program. 31 Two of the 14 policies stated by the Leader specify that maternal and child health cannot be compromised by pronatalist decision making and programs. In fact, a hastily-proposed bill approved by the Iranian Parliament to ban surgical sterilization and punish providers of abortion and sterilization (in an attempt to increase the birth rate) was rejected twice by the country's Guardian Council, because the proposals were inconsistent with the policies stated by the Leader. However, if the evolving pronatalist policies begin ignoring the needs of women who require services and counseling to prevent unintended pregnancy, we can expect rates of unsafe abortion and maternal mortality and morbidity to rise.
